Chondroitin sulfate proteoglycan 4 as a target for chimeric antigen receptor-based T-cell immunotherapy of solid tumors.
Proteoglycans are critical molecules involved in multiple physiological cell functions, but also key players in cancer development and progression. In particular, chondroitin sulfate proteoglycan 4 (CSPG4) is recognized as an attractive target for antibody-based approaches because of its high expression on cancer cells in several types of human malignancies and its restricted distribution in normal tissues. Adoptive transfer of genetically modified T cells is emerging as a powerful therapeutic approach in cancer patients. In this regard, the selection of the appropriate antigen to be targeted in solid tumors becomes a critical aspect in promoting potent antitumor effects while preventing toxicities. This review summarizes the authors' current knowledge on the expression and function of CSPG4 in normal tissues and malignant tumors, with a particular focus on the potential use of CSPG4 as a target for antigen-specificity redirected T cells. T cells expressing a CSPG4-specific chimeric antigen receptor (CAR) offer the possibility to target a broad spectrum of solid tumors for which no curative treatment is currently available. In addition, since CSPG4 is also selectively up-regulated on tumor-associated pericytes, targeting this antigen may also contribute to tumor regression via inhibition of neoangiogenesis. Preclinical experiments to date justify the clinical translation of CSPG4-specific CAR-T cells.